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; $F( \omega)=\int_{-\infty}^{\infty}f(z)e^{-j\omega z}\$ . $t6$)
; $f(z)= \frac{l}{2n}\int_{-\infty}^{\infty}F(co)e^{i\infty z}d\omega$, (7)
; $H_{n}[h(r), \xi]=\int_{0}^{\infty}h(r)rJ_{n}(rQdr,$(8)




$H_{n}[\beta_{n}h(r),\xi]=-\xi^{2}H_{n}[h(r),\xi],$ $\beta_{n}\equiv\frac{\partial^{2}}{\#^{2}}+\frac{1}{r}\frac{\partial}{\partial r}-\frac{n^{2}}{r^{2}}$ , (10)
. (4) (LHS) $n\geqq 0$
$LHS=( \beta_{n}+\frac{\partial^{2}}{\partial z^{2}}-k^{2})\frac{o^{*}}{r}$ . (11)
(4) $r$ 2
$\int_{-\infty}^{\infty}\int_{0}^{\infty}\{(\beta_{n}+\frac{\partial^{2}}{\partial z^{2}}-k^{2})\frac{o^{*}}{r}rJ_{n}(r\xi)e^{-jo)z}\}drdz$
$=- \int_{-\infty}^{\infty}1^{\infty}0I_{6(r-a)6(z-b)rJ_{n}(r\epsilon)e^{-j\omega z}\}drdz}$. (12)
. (12) $(LHS)$ (10) .
$LHS= \int_{-\infty}^{\infty}\int_{0}^{\infty}\{(\frac{\partial^{2}}{\ ^{2}}-k^{2}) \frac{o^{*}}{r}rJ_{n}(r\xi je^{-j\omega z}\}drdz+\int_{-\infty}^{\infty}\int_{0^{\infty}}\{\beta_{n}\frac{o^{*}}{r}rJ_{n}(r\zeta Je^{-j\omega z}\}drdz$
$= \int_{-\infty}^{\infty}\{(\frac{\partial^{2}}{\partial z^{2}}-k^{2})e^{-j\omega z}H_{n}[\frac{o^{*}}{r},\zeta]-\xi^{2}H_{n}[\frac{o^{*}}{r},\xi]e^{-j\omega z}\}\$
$= I_{-\infty}^{\infty}(-\omega^{2}-k^{2}-\xi^{2})e^{-j\omega z}H_{n}[\frac{o^{*}}{r},Qdz$
$=-( \omega^{2}+k^{2}+\xi^{2})\int_{-\infty}^{\infty}e^{-j\omega z}H_{n}[\frac{o^{*}}{r},\xi]dz$ . (13)
‘ (12) $(RHS)$ .
$RHS=- \int_{0}^{\infty}6(r-a)rJ_{n}(r\mathfrak{R}^{-j\omega b}\{\int_{-\infty}^{\infty}6(z-b)e^{-j\omega 1z}" b)dz\}dr$
$=-e^{-j\omega b\int_{0}^{\infty}}6(r-a)rJ_{n}(r8)dr=-e^{-j\omega b}aJ_{n}(a\epsilon)$ . (14)
(13) (14) .




$H_{n}[ \frac{O^{*}}{r},\xi I=\frac{l}{2n}\int_{-\infty}^{\infty}\frac{aJ_{n}(aQ}{\omega^{2}+k^{2}+\xi^{2}}e^{i\omega 1z-b)}d\omega$ . (16)
.
$0^{*}= \frac{ar}{2n}\int_{0}^{\infty}\int_{-\infty}^{\infty}\frac{\xi J_{n}(a\epsilon JJ_{n}(r\epsilon)}{\omega^{2}+k^{2}+\xi^{2}}e^{i\omega(z-b)}d\omega d\xi$ . (17)
(17) $\omega$











. (5) [ .
$f tp,9,\zeta)\equiv\frac{\alpha p(-kR)}{R}cos(n9)$ . (20)
(20) $f(p, \Theta, \zeta)$ $p$ .
.




$\frac{\alpha p(-kR)}{R}cos(n9)=\int_{\epsilon=0}^{\infty}\{\xi J_{0}t_{P}\epsilon)\omega s(ne)\int_{A=0^{\frac{\lambda}{\sqrt{\lambda^{2}+\zeta^{2}}}\alpha p^{\sqrt{\lambda^{2}+\zeta^{2}})j_{0}(\lambda Qd\lambda\}d\xi}}}^{\infty}(-k$ . (22)
(22) A
$\int_{A=0}^{\infty}\frac{\lambda}{\sqrt{\lambda^{2}+\zeta^{2}}}\alpha p(-k\sqrt{\lambda^{2}+\zeta^{2}})J_{0}(\lambda Qd\lambda=\frac{\alpha pt-\zeta^{\sqrt{\xi^{2}+k^{2}})}}{\sqrt{\xi^{2}+k^{2}}}$
(23)
. (6) (22), (23)
.
$\int_{0=0}^{2\mathfrak{n}}\frac{\alpha p(-kR)}{R}eos(ne)d9$
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Table 1 Variation ofthe Helmholtz-type equation
Fig. 1 Cylindrical coordinates and a ring source
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Table 2 Fundamental solution from the physical aspect
Table 3 Fundamental solution from the mathematical aspect
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